Insights into the hepatocellular carcinoma patient journey: results of the first global quality of life survey. Future
Hepatocellular carcinoma (HCC) is the most common primary liver malignancy, the sixth most prevalent cancer globally and the second most frequent cause of cancer-related death worldwide [1] [2] [3] [4] . Despite this, the literature contains limited information on the journey of those diagnosed with HCC due to a lack of patient-targeted surveys.
The distribution of HCC varies by geographical location. The incidence in North and South America is relatively low (<5/100,000) but this increases to >20/100,000 in sub-Saharan Africa and East Asia [4, 5] . Such discrepancies are likely due to the multifactorial etiology of HCC, including the prevalence of cirrhosis and chronic hepatitis virus infection [3, 6] .
Prognosis and treatment success depends on accurate staging of HCC and the degree of liver dysfunction. The Barcelona Clinic Liver Cancer Classification (BCLC) system integrates liver cancer stage and disease severity to determine treatment [7] , with median survival ranging from >3 years for untreated patients with very early HCC (Barcelona Clinic liver cancer stage 0) to <4 months for those with very advanced disease (BCLC stage D) [8] .
For those with very early or early-stage disease (BCLC stage 0 or A), ablation, resection or transplant can often be curative [3, 9] . Patients with intermediate-stage disease (BCLC stage B) are generally offered transarterial chemoembolization (TACE) [10] . Intermediate-stage patients unsuitable for TACE may also be offered systemic oral anticancer therapy with sorafenib (Nexavar, Bayer AG, Germany and Onyx Pharmaceuticals Inc, USA), a tyrosine kinase inhibitor. Sorafenib is also the standard of care for patients with advanced disease (BCLC stage C), but it has a high frequency of adverse events [11, 12] . Those with terminal disease (BCLC stage D) are given palliative treatment [9] .
Liver-directed selective internal radiation therapy (SIRT) using 90 yttrium microspheres is a loco-regional treatment for selected patients with intermediate-to-advanced HCC. Preliminary results from two large-scale trials have recently suggested that SIRT has a similar impact on overall survival as sorafenib but leads to fewer and less severe adverse events [13, 14] .
Besides therapeutic interventions, information and support plays a vital role in helping patients with HCC maintain their quality of life (QoL). Multiple support groups exist for people with general liver conditions that offer information on HCC (e.g., British Liver Trust, German Liver Aid, Australian Liver Foundation, and American Liver Foundation). However, there are few organizations that focus solely on patients with HCC such as Blue Faery: The Adrienne Wilson Liver Cancer Association (USA). Patients with HCC may be denied valuable support and information which could improve their patient journey.
The aim of this global survey, the first of its kind, was to better understand the patient journey and to compare the effects of later-stage HCC treatments on QoL.
Patients & methods

Survey goals & development
The objective of the survey was to obtain patient specific-information about personal characteristics (prediagnosis condition, length of time since HCC diagnosis), care processes (i.e., types of therapy received) and outcomes (i.e., QoL) that can be reliably obtained from patients themselves. To ensure validity, the survey was developed via an iterative process between seven medical charities (American Liver Foundation, Blue Faery, British Liver Trust, Canadian Liver Foundation, European Liver Patients Association, Romanian Association of Patients with Liver Diseases, and Taiwan Good Liver Foundation) and >15 medical centers across 13 countries (Argentina, Australia, Brazil, Canada, France, Italy, Germany, Romania, Singapore, Spain, Taiwan, UK and USA). The tool contained 32 open-ended and closed-ended questions covering patient demographics, diagnosis and treatment. Approval of the tool was sought from the scientific advisory boards of the medical centers and patient organizations involved in the project. In Canada, Australia and Spain approval from an independent ethics committee was sought. Survey design followed standard research methodology processes [15] .
With the assistance of Strategic Sight (UK), the survey instrument was hosted online at hcc-voices.com from November 2016 to April 2017, where it was made available in eight languages (Chinese, English, French, German, Italian, Portuguese, Romanian and Spanish). Paper copies of the survey were also available. The complete survey is available online [16] . All survey responses were confidential.
Patient recruitment
The patient charities involved in the project partnership encouraged patients to participate. Patients were either able to self-select for completion after seeing survey-related materials or were asked by the nurses in their specialist doctor's office to complete the survey. Patients over 18 years with a diagnosis of HCC were included.
Data analysis
The surveys were completed anonymously. For online surveys, results were automatically captured by the online platform. Hardcopy surveys were collated and transcribed into an online form. All survey results were translated into English using Cicero Translations. They were then back-translated to check for accuracy.
On completion, data were exported to Excel for analysis purposes. An online, freely available tool was used to build the word clouds [17] .
Results
Patient characteristics
A total of 256 patients completed the survey across 13 countries. Out of these, 131 were from Europe (France n = 1, Germany n = 23, Italy n = 62, Romania n = 7, Spain n = 6 and the UK n = 32), 64 were from The Americas (Canada n = 8, USA n = 52, Brazil n = 4), and 61 were from Asia-Pacific (Australia n = 1, Singapore n = 18, Taiwan n = 42). Respondent characteristics are shown in Table 1 . The median age of respondents was 64 (range: 23-89) years, with European respondents tending to be slightly older. No treatment offered 10 (4) 9 (7) 1 (1.6)
GP: General practitioner (family doctor); HBV: Hepatitis B virus; HCV: Hepatitis C virus; NAFLD: Nonalcoholic fatty liver disease; SIRT: Selective internal radiation therapy; TACE: Transarterial chemoembolization.
Patient experiences of diagnosis
Globally, 33% of respondents (n = 84) had been diagnosed with HCC <1 year before completing the survey; 34% had been living with HCC for 1-3 years (n = 88); and 16% (n = 42) had had HCC for 4-6 years or longer (n = 42) ( Table 1) . Respondents from The Americas and Asia-Pacific tended to have had HCC for longer than the global average. Most respondents had concomitant diagnoses: 38% had hepatitis C virus (n = 97), 23% had hepatitis B virus (HBV; n = 60), while <10% (n = 24) had nonalcoholic fatty liver disease (Table 1) . Patients from The Americas future science group www.futuremedicine.com were least likely to have HBV (4.7%), while respondents from Asia-Pacific were most likely to have had HBV before their HCC diagnosis (66%). Most respondents were diagnosed by either a specialist hepatologist (43%, n = 109), or a gastroenterologist (25%, n = 64) ( Table 1) . A higher proportion of patients in the Asia-Pacific (62%, n = 32) were diagnosed by a hepatologist than in Europe (35%, n = 32) or the Americas (39%, n = 25). In the Asia-Pacific 11% (n = 7) of patients were diagnosed by a gastroenterologist in contrast to 28% (n = 37) in Europe and 32% (n = 20) in the Americas. Globally 15% (n = 39) of patients were diagnosed by their general practitioner, with similar proportions in each region (Table 1) .
Respondents were asked for three words that best described their feelings upon diagnosis of HCC. These words are presented as a word cloud in Figure 1A . The five most common words used were 'fear', 'worry', 'scared', 'anxiety' and 'shock', but words like 'hope' and 'calm' were also used by some patients.
Respondents were also asked what sources of information they used at the time of diagnosis, and how useful they found them. The most useful source of information for most respondents was their specialist doctor ( Figure 2 ). Most patients found their specialist to be of good or excellent value in terms of information around HCC (85%, n = 218). Friends and family, nurses and primary care doctors were also found to be of good or excellent value for more than half of respondents. Charities or not-for-profit agencies were of limited value, and were not used by 60% of patients (n = 155). Out of the 100 respondents who did use them, 37% found them to be of limited value (n = 37). Medical websites were used by more than two-thirds of respondents (n = 178), and two-thirds of those using them (n = 113) thought they were of good or excellent value.
Patients were asked if they received enough information about HCC and its treatment at the time of their diagnosis. Overall, 68% of respondents said no (n = 175), but this figure varied by region: for example, in Europe 75% of patients said that they had not received enough information at diagnosis compared with 61% in the Asia-Pacific region ( Table 1) .
Impact of treatment
Patients tended to have undergone more than one treatment during their treatment journey (Table 1) ; 83% of respondents had received at least one of the earlier-stage HCC treatments (liver ablation, transplant and surgery combined, n = 213). The most frequently-reported later-stage treatment was TACE (43%, n = 111). A similar number of patients received external radiotherapy (4%, n = 11) and intravenous chemotherapy (4%, n = 10). Almost a fifth of respondents were prescribed sorafenib during their treatment (n = 46), while 13% (n = 33) were treated with SIRT. A total of 4% of patients said they had not been offered any treatment, while 2% declined any treatment offered to them. In Asia-Pacific, surgery (49%) and ablation (49%) were more common than in other regions, and transplant was common in The Americas (39%) ( Table 1) . Transplant, surgery and ablation were less common in Europe (66% combined). SIRT was more common in North America (21.9%) than in Europe (9%) and Asia-Pacific (13%). The patient-reported impact of side effects related to these treatments on the QoL of respondents was analyzed. Abdominal pain was experienced by 60% of respondents (n = 153), skin disorders by 28% (n = 72), nausea by 38% (n = 96), diarrhea by 30% (n = 70), fatigue by 63% (n = 160), weight loss by 37% (n = 95), alopecia by 18% (n = 45), and appetite loss by 40% (n = 103). Out of those experiencing these side effects, skin disorders and fatigue had the biggest impact on QoL; two-thirds of those experiencing any fatigue or skin disorders felt that they had a moderate-to-significant negative impact on their QoL (n = 103 and n = 46, respectively). In contrast, only 44% of those suffering from alopecia and appetite loss thought it caused a moderate-to-significant reduction in their QoL (n = 20 and n = 45, respectively).
Out of those who were working at the time they started HCC treatment, 60% (n = 154) said that the side effects they experienced caused them to stop working. Treatment also negatively affected patients' relationships with their family/carers (28%), their level of energy (44%), their ability to perform daily activities (37%), and their outlook for the future (34%). Comparing their life before and after their HCC diagnosis, 47% of patients had a reduced ability to concentrate, 44% had reduced overall physical condition, and 36% had a reduced overall mental condition.
Patients were asked to specify which treatment throughout their patient journey they found the most challenging, excluding surgery. Out of those patients that answered this question, 37% thought that TACE was the most challenging, while a quarter thought that sorafenib was the most challenging (as reflected in the large font for the words 'TACE' and 'sorafenib' shown in word cloud B, Figure 1B) .
To determine the specific negative effects of late-stage treatment, respondents were asked what the impact of their most recent treatment had been on their QoL. Answers from people who were given therapies normally used in more advanced disease were compared. Most people whose most recent treatment was sorafenib said it had a negative effect on their QoL (81%, n = 21), while only 19% (n = 5) said their QoL improved due to sorafenib. In contrast, 69% (n = 26) and 56% (n = 10) of those using most recently TACE and SIRT, respectively, saw an improvement in their QoL (Figure 3) . Similarly, patients taking sorafenib more frequently reported moderate-to-significant side effects affecting QoL. The most common sorafenib-related side effect with a moderate-to-significant impact on QoL was fatigue (66%, n = 17), followed by skin disorders (50%, n = 13) and diarrhea (50%, n = 13) (Figure 4 ). Patients were asked to rate their QoL at the time of survey completion ( Figure 5 ). Just over two-fifths of those taking sorafenib most recently (42%, n = 11) reported a poor QoL, while 19% (n = 5) stated their QoL was good. In contrast, 50% (n = 19) and 39% (n = 7) of those treated most recently with TACE and SIRT, respectively, rated their QoL as good or excellent.
Treatment access: supplementary health insurance Globally, over a third of respondents reported using supplementary health insurance (36%, n = 92). This proportion was slightly higher when considering North American respondents in isolation (48%, n = 29), but was more than double (79%, n = 48) among respondents from the Asia-Pacific region. Out of the 36% that used supplementary insurance globally, three-quarters said that not all their potential treatment options were covered by their insurance policy. A third of people answering the survey said they had to be referred to an alternative hospital because the treatment option their doctor wanted was not available locally (36%, n = 91).
Discussion
To our knowledge, this is the first large-scale, global survey that has attempted to determine the impact of HCC and its treatment modalities from the perspective of the patients. While examples of physician-related surveys [18] , surveys of patients with primary liver cancer in specific countries [19] , and data around the use of specific treatment modalities exist [20] , there is a lack of previously published data on specific experiences of patients with HCC [1] [2] [3] [4] .
Upon diagnosis of HCC, patients -irrespective of their country -face genuine fear and worry, as is to be expected with the diagnosis of any life-threatening or terminal condition. A cancer diagnosis can impact different aspects of peoples' lives, including psychological, social, and physical dimensions, causing a significant impact on QoL [21] . A diagnosis of cancer is often accompanied by distress, emotional reactions, anxiety, hopelessness, feelings of loneliness and despair. While respondents in this study generally experienced such 'negative' feelings, some reported feelings of 'hope', of being 'determined', feeling 'courage', 'calm', 'positive' or having a need to 'fight' the disease. Nevertheless, the overall feeling upon diagnosis was negative. Patients reported a desire for more information, comfort and support when diagnosed with HCC.
Improving patients' abilities to access useful, understandable information about their condition and the potential treatment options may help to alleviate some of their concerns upon diagnosis. Two-thirds of the patients who responded to this survey did not feel that they received enough information when diagnosed. This is consistent with prior work showing that, upon diagnosis of cancer, patients want significantly more information on the long-term implications of treatment and disease [22] , including prognosis and side effects [23] . There is a role globally for more future science group www.futuremedicine.com specific HCC-related patient advocacy groups and organizations (such as Blue Faery in the USA), which can tailor treatment information specific to the patient journey of those with HCC and ensure information is easily accessible by those who need it. Our results show that patients in Europe reported a higher perceived lack of information than those in The Americas and Asia-Pacific. Perhaps, therefore, there is a specific role for European HCC patient organizations to improve the availability of information.
The most common pre-HCC liver conditions varied across regions, which may impact the specific information requirements of patients in those regions. For example, two-thirds of patients from Asia-Pacific had chronic HBV infection prior to contracting HCC, in contrast to just 5% of patients from North America. Ensuring effective treatment of HBV in Asia-Pacific, and ensuring patients with HBV in the region are suitably informed of the risks of HCC, may in turn reduce the high incidence of HCC.
Findings from this survey demonstrate the high burden that HCC has on patients' daily lives, including their mood, their energy levels, their ability to exercise and work, their relationships with family and friends, and their overall QoL. The impact of the side effects related to late-stage treatment on QoL indicates the need for additional late-stage treatment options that focus on QoL maintenance.
The survey has some potential limitations that should be considered. First, the nature of the online survey and the absences of a facilitator or interviewer limited the length and complexity of the questionnaire. All findings were also based solely on patient responses, and unconfirmed by medical records; therefore, recall bias may be an issue. Similarly, as most patients were recruited via patient advocacy groups and specialist doctors' offices, or via selfselection following survey-related publications, they may have been more likely to be highly engaged, motivated patients, and thus not fully representative of the overall population of patients with HCC. HCC status, liver reserve status, and factors such as nutritional status, may all impact on the HCC patient's QoL, but gathering this information was beyond the scope of this patient-targeted survey. Although, alcoholic liver disease has an important role in the etiology of HCC, its incidence in the study cohort was not recorded as it was not deemed feasible to collect self-reported information on alcoholism. Despite the availability of hard-copy versions of the survey in some participating clinics, most surveys were completed online (88%). As such, responses from those patients with HCC without online access may have been limited. Finally, although the survey was developed using an iterative process with HCC experts, it did not incorporate any of the available standardized validated health-related QoL measurement tools [24, 25] . Nevertheless, the findings of this survey are consistent with other smaller, single-country studies that reported lower health-related QoL in patients with HCC compared with the general population [26] [27] [28] .
Notwithstanding the potential limitations of this study, the findings directly reflect patients' perspectives on HCC. This uniquely personal information does help us better understand how patients with HCC directly experience their disease. These valuable insights may in turn focus clinician awareness on the impact of HCC, and encourage the development of new methods to improve patient management and enhance the daily lives of those living with HCC.
Conclusion
This paper reports the results of a recent global survey of patients living with HCC, and shows that, irrespective of their geographic location, patients with HCC have to confront the genuine fear and anxiety that accompanies the diagnosis of any serious illness.
Most patients responding to the survey felt that they were missing out on much-needed information at diagnosis, suggesting the need for improvement. Patients need more easily accessible information at all stages of their journey, from diagnosis through treatment, to end-of-life care. There is a significant role here for patient advocacy groups and organizations specific to HCC.
Many of the treatments available to patients with HCC had a negative impact on their QoL, but it was the treatment available for patients with more advanced stages of HCC, specifically sorafenib, that tended to elicit the most destructive side effects, and in turn reduce QoL. Given that later-stage treatments have such negative effects, improved treatment strategies, which maintain QoL as far as possible, are required to ensure that patients with advanced, incurable disease do not need to choose between a few months of extra, lower-quality life or a shorter lifespan.
Future perspective
Future studies of this type could include the physician's perspective, to increase understanding of physician-patient communications. Including the physician's perspective would also enable the influence of other factors on the HCC patient's journey to be elucidated. These insights may lead to the development of new methods to improve patient management of HCC and enhance the daily lives of those living with HCC.
Summary points
• Insights from 256 patients in the first global survey of patients with hepatocellular carcinoma (HCC).
• All patients confronted significant fear and anxiety on diagnosis of HCC.
• Two-thirds of HCC patients do not feel they get enough information about their condition.
• Patients with HCC need more information to better understand their illness.
• Side effects due to current late stage treatments reduce quality of life (QoL).
• Fatigue and pain have the biggest burden on QoL.
• In patients receiving noncurative treatment, those using oral anticancer therapy were more likely to rate their QoL as poor compared with those taking selective internal radiation therapy or TACE.
• Those with incurable HCC need more, and better, treatment options to maintain QoL.
• While survey findings were remarkably consistent across the three regions studied, there were some noteworthy differences, including (as expected) the relative impact of a primary diagnosis with HBV (Asia-Pacific) versus HCV (Europe and the Americas), access to liver transplant (greater in the Americas), and the reliance on supplementary insurance to pay for the costs of treatment (greater in the Americas and particularly so in Asia-Pacific).
